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1.  Describe the attributes of quality HAI surveillance 

2.  Identify best practices for CLABSI case-finding 

3.  Review NHSN CLABSI surveillance protocols and 
definitions, targeting key issues identified during 
validations  

4.  Demonstrate CLABSI data validation process and forms 
for internal use by hospitals 
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•  System that starts and ends with communication and action 
•  Information loop or cycle 

Collection 

Analysis and 
interpretation 

Dissemination 
and data use  

Collation and 
recording (reporting) 
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•  Data that demonstrate HAI Prevention 
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Requires 
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Complete case-finding requires a consistent, complete evaluation 
of a minimum set of clinical data* 

*NHSN protocols currently silent on expectations; revisions proposed 

Always Step 1 Step 2 

To identify 
CLABSI 

Review every positive blood 
culture 

Review for presence of 
central line 
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•  IP can’t perform CLABSI surveillance alone 

•  CLABSI surveillance needs to be a shared responsibility 
across hospital units (e.g. for central line days) and services 
(e.g. microbiology lab data) 

•  The more connection of relevant clinical data points, the 
better the surveillance (e.g. positive blood culture, presence 
of central line, confirmation of symptoms) 
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 Know the CLABSI definition AND 
other HAI surveillance definitions 
 Apply definitions with confidence    
the same way every time 
 Seek assistance for ambiguity* 

*Contact NHSN@cdc.gov or your CDPH Liaison IP  
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•  Patients want to feel safe 
•  Patient advocates want to be assured that providers are 

doing everything possible to prevent CLABSI  
•  Identifying every CLABSI is necessary to understand what 

your patients are experiencing 
•  No one should get a CLABSI   
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HAI Program Liaison IPs performed onsite data validation in 
100 volunteer hospitals to 

•  Gain a better understanding of how NHSN surveillance 
protocols were understood and being applied  

•  Provide immediate one-on-one education and coaching to 
volunteer hospitals 

•  Develop targeted education and training to all CA hospitals 
based on common errors, identified gaps,  
misinterpretations 

What this validation process was NOT: 
•   A research study 
•   Formal evaluation of HAI reporting implementation 
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•  Performed onsite review at each hospital 1 to 2½ days  
▫  Team of 2 Liaison IPs  (1 IP for smaller hospitals) 

•  Started with lab line lists for 3 months; required access to 
medical records  

•  Assessed completeness and accuracy of reporting for  
▫  CLABSI  
▫  CDI (LabID) 
▫  MRSA BSI (LabID) 
▫  VRE BSI (LabID) 

•  Interviewed 2 key hospital staff members (20-30 min each) 
▫  Denominator data collection processes   
▫  Hospital location mapping 

•  Used a standardized set of forms to capture data 
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•  Sensitivity  
▫  Proportion of CLABSI reported by hospitals among all patients with CLABSI  
▫  High sensitivity indicates CLABSI were identified and reported   

•  Specificity  
▫  Proportion of CLABSI not reported by hospitals among patients without 

CLABSI    
▫  High specificity indicates accuracy of “ruling out” CLABSI   

•  Positive Predicted Value 
▫  Proportion of CLABSI reported by hospitals that actually were CLABSI  

▫  High PPV indicates accuracy in applying CLABSI surveillance definition   



For CLABSI surveillance, criteria are:   
  Presence of central line currently or within previous 48 hours 

 One or more positive blood cultures (depending on organism), and  

  Clinical review to determine: 

  If infection present on admission (not a CLABSI) 

  If BSI secondary to infection at another site (not a CLABSI) 

  If lab findings represent contamination during blood draw (not a 
CLABSI) 

  If patient symptomatic when 2 positive blood cultures of common 
commensal bacteria (CLABSI) 
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Sensitivity Specificity 
Positive Predictive 

Value (PPV) 

62.0% 99.4% 82.3% 

Positive blood cultures, inpatients, 3 mo:   13,259    

Positive blood culture “events” reviewed:  4,099      97 hospitals 

    CLABSI reported:     135      52 hospitals 

     Reported in error:    23      19 hospitals 

 CLABSI not identified, not reported:  68      42 hospitals 

Of note:  
55 hospitals had identified and reported ALL CLABSI; none were missed 
4 hospitals reported CLABSI in error and also missed CLABSI  
16 of the hospitals that missed CLABSI had reported 0 CLABSI   



Reason should not have been reported 

23 of 168 reported 
“CLABSI” did not meet 
NHSN criteria 

Secondary to another site of infection – 14 
Contaminant – 6 
CLABSI present on admission - 3 
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Reason Missed  

68 additional 
CLABSI identified 
during validation 

Had been ruled as secondary to another infection - 12 
Had been ruled a contaminant – 6 
Had been ruled as present on admission - 4 
Disagreement with NHSN definition – 4  
Had been ruled as a continuation of previous BSI – 2  
Other (reason observed only once) – 5 
Missed* – 35 

* Cases missed most often due to  
1.  inconsistencies between the final retrospective laboratory line lists 

reviewed during validation and the lists or systems that had been used 
for IP surveillance 

2.  Positive blood culture not reviewed (whatever the reason) 
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* Specific details not captured on validation forms 

Agreement could not 
be reached for only 8 
unreported CLABSI  
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Inaccurately	  reported	  fields	  

No. reported 
CLABSI reviewed 

Accurate on all 
fields reviewed 

88 81% 
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Correct 
87% 

Incorrect 
13% 

By All Locations (972) 

127 

845 

All locations 
correct 
49% 

One or more 
locations 
incorrect 

51% 

By Hospital (96) 

47 

49 

19 



20 



•  Review every positive blood culture from inpatients 
-  Make sure you are receiving all final blood culture results 
-  Many of the missed CLABSI had simply been MISSED 

•  First screen:  Determine if patient had central line during 
hospitalization  

- Develop your own method based on available information systems  

•  Perform internal Validation (minimum once/year)    
-  Ask to have retrospective line list of all positive blood culture 

results produced directly form your hospital’s laboratory 
information system (LIS) 

-  Compare to positive blood culture list used for routine CLABSI 
surveillance   
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•  Criterion 1:  Single blood culture if a pathogen, which means 
any organism other than a common commensal  

-  No other symptoms are needed to confirm CLABSI  
-  Presence of central line & BSI not related to infection at another site 

•  Criterion 2:  2 positive blood cultures with same common 
commensal organism plus 1 of 3 symptoms --- fever, chills, or 
hypotension 

-  Cultures can be drawn up to 2 days apart  
-  Considered 2 separate blood draws if from  

-  2 peripheral sites 
-  1 peripheral and 1 central line port  
-  2 different ports from the same central line  
-  2 different central lines  

-  Same even if 1 at genus level (e.g. coag negative staph) and the other 
at species level (e.g. Staph epi) 

NHSN Patient Safety Manual, Device-Associated Module, CLABSI, Chapter 4, page 3 
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See www.cdc.gov/nhsn/library/ 

From NHSN website 9.13.12 



Note: Patient <1 year old can 
meet ANY criteria 
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There 46 NHSN-
defined infections in 
13 categories 

Each infection has a 
surveillance definition 

Many infections can 
result in BSI 

Access definitions via 
the NHSN website;  
most up-to-date   

ABUTI 
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•  Rule out a CLABSI if patient has a bloodstream infection 
(BSI) and another site is suspected as being the primary 
site of infection 
╸  Review medical record for other primary sites of infection, 

especially for patients with complex co-morbidities  

•  IMPORTANT:  To classify a BSI as secondary to another 
site, you must ensure the primary site of infection meets 
the NHSN surveillance definition 
╸  If does not meet the NHSN definition, you consider the BSI as 

the primary infection and report as CLABSI 

NHSN Patient Safety Manual, NHSN Surveillance Definitions, chapter 17,  page 1 
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•  Secondary BSIs are not reported as separate events in 
NHSN 
╸  When entering Events into NHSN (e.g. SSI, CAUTI, PNEU, etc), 

there is a data field to indicate the infection resulted in a 
secondary BSI 

•  For many surveillance definitions, a positive blood 
culture is included in the criteria and can help define the 
infection (see next slide) 
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ABUTI - asymptomatic bacteremic UTI 
BONE - osteomyelitis 
BURN - burn infection 
DECU - decubitus ulcer infection 
ENDO – endocarditis 
GIT - other GI tract infection 
IAB - intraabdominal infection 
MED - mediastinitis 
MEN – meningitis 
OREP - other infection of genital tract 
PNU 2, PNU 3 - pneumonia  
SA - spinal abscess w/o meningitis 
ST - soft tissue infection 
UMB - omphalitis 
UR  - upper respiratory tract infection 
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15 HAI surveillance 
definitions include 
“Positive Blood Culture”  
in their criteria 



1. If the primary infection site is cultured, the secondary 
BSI must yield a culture of the same organism as that of the 
primary site 

Example A: Patient has central line. S. aureus isolated from both 
urine and blood cultures. Clinically meets criteria for symptomatic 
UTI.  

     Report as SUTI with a secondary BSI 

Example B: Patient has central line. E. coli isolated from urine. Blood 
culture with S. aureus.  Clinically meets criteria for a symptomatic 
UTI.  

Report both a SUTI and CLABSI 
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2.  If the primary infection site is NOT cultured, the 
secondary BSI must be a pathogen appropriate for the 
primary site 

Example C:  Patient with central line has a post-surgical abscess 
detected by CT scan. No culture of abcess performed. Has blood 
culture positive for E. coli.   

Report as SSI-GIT with secondary BSI 

Example D:  Patient with a central line has acute onset diarrhea and 
fever. Stool culture not performed.  2 blood cultures positive for 
coagulase negative staphyloccus.   

Report as CLABSI 
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•  During the 2011 data validation reviews, many complex     
cases were reviewed to confirm or rule-out CLABSI 

•  Commonly observed infections with secondary BSI were  
•    UTI, symptomatic (SUTI)  
•    UTI, asymptomatic with bacteremia (ABUTI) 
•    Pneumonia meeting criteria 2 or 3 (PNEU 2, 3) 
•    GI tract infection (GIT) 
•    Intra-abdominal infection (IAB) 
•    Osteomylitis (BONE) 
•    Endocarditis (ENDO) 
•    Deep Incisional and Organ/space SSI 
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NHSN Ch7 p13 

Positive blood culture 
is in the ABUTI 
definition and is 
required to meet the 
definition.  

NHSN has no 
definition for 
asymptomatic UTI 
without BSI.  
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NHSN Ch.7 p9  

Can have secondary 
BSI to SUTI, but 
positive blood culture 
not in SUTI definition.  

Meaning, BSI is not 
needed or used to 
define SUTI 
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Laboratory defined 
pneumonia (PNU2) 

Pneumonia in immuno-
compromised patient (PNU3) 



NHSN Ch.17 p24 
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NHSN Ch.17 p24 
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NHSN Ch.17 p14 
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•  Remember, if you note any errors or omissions, you can 
always go back and edit NHSN records to correct your data 

•  If you find errors that require you to make numerous changes 
to your data after it has been entered into NHSN, record date 
when changes made  

•  Keep records of clinical or systems issues that may change 
your blood culture data to help understand variation over 
time  
  Examples include: 

  Focused education for phlebotomy / blood specimen collection 
processes 

  Reducing blood specimens drawn from central lines 
  Introduction of 3rd party HAI surveillance software 
  Changes in laboratory practices or lab systems  
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Remember that the “power of surveillance is in 
sharing findings with those who need to know 
and who can act on the findings to improve 

patient safety”  
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“Recommended Practices for Surveillance”  
AJIC Am J Infect Control 2007; 35:427-40 



•  Use NHSN analysis features 
to review and interpret 
your data 

•  Plan for distribution of 
findings, reporting to 
healthcare providers most 
able to impact patient care 

•  Report in a manner to 
demonstrate prevention 
progress or spark need for  
improvement 
╸  Use visual displays of data 

- charts, graphs, tables  
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See Analysis Guidance series at www.cdph.ca.gov/HAI    



•  Think beyond public reporting and hospital-to-hospital 
comparisons 

•  Focus on CLABSI prevention progress within your 
hospital units over time (requires you to find all CLABSI 
that occur) 

•  Set CLABSI prevention goals and targets  
•  Remember the 4 C’s of surveillance data quality 
▫  Consistency, coordination, confidence, compassion  
▫  Establish systems’ approaches for identifying CLABSI and 

capturing accurate line days and patient days 
▫  Don’t go it alone anymore! 
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43        HAI Liaison Program Data Validation Forms           Review Date: ___/___/11  Initials:_____               
    
 

9.13.12         Form A - CLABSI           1  

*Event = “Cluster” of positive blood cultures near same date for same patient 
counts as 1 event; single positive blood cultures also count as 1 event 

CLABSI Validation - Form A  
Summary of Positive Blood Culture Laboratory Data 

 
Instructions:  To begin validation of CLABSI,  ask your laboratory to produce a line list directly from the 
laboratory information system for a 3-month time period to include  
 ! Positive blood cultures from inpatients for each of 3 months  
Reports should include date of admission to the hospital if possible.  
Ask to have printed twice: sorted by date and then sorted by patient name or medical record number.  
 
Months selected for validation:   

!Jan   !Feb   !Mar   !Apr  !May   !Jun   !Jul   !Aug   !Sep   !Oct   !Nov   !Dec 
 

Laboratory information system (LIS):  ___________________e.g.Meditech, Sunquest, Cerner 
 IMPORTANT: For validation, do not produce this positive blood culture line list from a surveillance 
software system (e.g. Medmined, TheraDoc, AICE, etc) or infection control integration software 
programs.  Get directly from LIS. 

 
 
STEP 1:  From positive blood cultures from Inpatients only, indicate total each MONTH: 
       
 ! Month ______ # ____        ! Month ______ # ____       ! Month ______ # ____   

 
 

STEP 2:  Determine number of months to include in CLABSI validation.  
If total inpatient positive 

blood cultures in 3 mo. is Perform review for   

< 60 all 3 months  
 

>60 and <120 2 months 
Select the month with the greatest #, then a 
2nd  month that makes a 2-month total closest 
to 60 

>120 1 month Select the month with the greatest # 
In general, starting with 60 positive blood cultures results in approximately 40-55 infectious event 
“clusters” and will result in in-depth chart review of 10-15 records.  The remaining generally require 
only cursory review to identify or rule out CLABSI  (often accomplished using data available through 
EMR systems). The likelihood of identifying CLABSI is based on your underlying rate and the number 
of positive blood cultures you include in your validation. 

 
STEP 3: Check the boxes next to months (above) you are including in the CLABSI validation review. 
 

# Positive blood cultures from Inpatients during months "’d to include in review______   
 

#  Separate BSI Events* ______   [INCLUDE IN CLABSI REVIEW] 
     
 
   
                                                   
STEP 4: On your lab line list, number each BSI event.  
 
STEP 5:  For each numbered BSI event, enter the corresponding culture date (1st positive) and admission 
date in table on Form 4.  Follow instructions on Form 4 to complete review. 
 
OPTIONAL STEP:  For most comprehensive review,  review positive blood cultures from ED patients for 
recent hospital discharge (and presence of central line in previous 48 hours)     

     
# ______   [INCLUDE IN CLABSI REVIEW AS POSSIBLE]  Add recent discharges to table on Form  



44                       HAI Liaison Program Data Validation  Forms                                               Review Date:___/___/11   Reviewer’s Initials: ______ 
 

9.13.12          Form B - CLABSI      1  
        

CLABSI Validation – Form B 
BSI Events Table   

Instructions:   
1. Fill in first specimen date for each BSI event in table below.  Numbers should correspond to laboratory line list (see Form A).   
2. Use Analysis to produce CLABSI line list for the 1,2, or 3-month review period.  Also print NHSN Event record for each reported CLABSI.. 
3. For each numbered BSI event, answer Q1 by referring to your NHSN line list.  For cases reported to NHSN, record NHSN Event #.  If CLABSI  

on your NHSN list but were not on lab line list, add to the bottom of the table. 
4. For each BSI event, review patient’s medical record to verify your decision to report or not report to NHSN.  Carefully follow NHSN protocols 

and surveillance definitions; refer to them often. 
o For each CLABSI Reported to NHSN, complete a Form C, CLABSI Validation Review.  Record info on table in 1 of 2 columns as shown. 
o For each BSI event NOT reported to NHSN, indicate reason why in the appropriate column.  Use Form D as worksheet if needed. If BSI 

event should have been reported as a CLABSI but was not, record as missed.  Indicate a reason the case may have been missed.   
5. Complete Form E, CLABSI Validation Findings.   

When review complete, make all needed corrections to your data in NHSN! 
BSI Events Table.                        

If YES to Q1 
Perform medical record 

review, complete Form 5, 
then fill in 1 of columns below 

If NO to Q1 
 

Perform medical review.  Use BSI review work sheet if helpful. 
Stop as soon as you can complete one of the columns below.  

 
 
 
 
 
 
 
 
 

Lab 
list 
# 

 
 
 

First 
positive 
blood 

culture of 
each BSI 

Event 
 

Specimen 
date 

 
 
 
 
 
 
 
 

Admission 
date 

Q1.  
Was Event 
reported to 
NHSN as a 
CLABSI? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

YES               NO      
!  NHSN Event#     ! 

 

Not a 
CLABSI 

Reported in 
error 

 
 
 

         Why?     

 

*Data fields 
correctly 

reported to 
NHSN?  

 

!    If NO, List 

 

NO central 
line  

 

or no line in 
previous 48 

hours 

 

Present on 
admission  

and not 
discharged 
in previous 
48 hours 

Contaminant 
  

 

i.e. Common skin 
commensals 

 
 
 

Single      >2 +bld cx         
+bld cx     but no S/S 

Secondary 
BSI 

 
 

 

         Primary  
           site of      
        infection 

MISSED  
 

CLABSI 
Should 

have been 
reported 

1 ___/___/11 ___/___/11 !  !  !  !  !  !  !  !  !  !  
2 ___/___/11 ___/___/11 !  !  !  !  !  !  !  !  !  !  
3 ___/___/11 ___/___/11 !  !  !  !  !  !  !  !  !  !  
4 ___/___/11 ___/___/11 !  !  !  !  !  !  !  !  !  !  
5 ___/___/11 ___/___/11 !  !  !  !  !  !  !  !  !  !  
6 ___/___/11 ___/___/11 !  !  !  !  !  !  !  !  !  !  
7 ___/___/11 ___/___/11 !  !  !  !  !  !  !  !  !  !  
8 ___/___/11 ___/___/11 !  !  !  !  !  !  !  !  !  !  
9 ___/___/11 ___/___/11 !  !  !  !  !  !  !  !  !  !  
10 ___/___/11 ___/___/11 !  !  !  !  !  !  !  !  !  !  

 Column totals:       _________                  ________ 
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Patient ID: 

Gender:    F    M     Other Date of Birth:  ___/___/___ 
Event Type: BSI Date of Event (onset):  ___/____/11 

MDRO Infection Surveillance:   “Yes, this infection’s pathogen & location are not in-plan for Infection  
                                                                   Surveillance in the MDRO/CDI Module” 
                                               “No, this infection’s pathogen & location are not in-plan for Infection 
                                                              Surveillance in the MDRO/CDI Module”                               

Date Admitted to Facility:    ___/____/11 Location Attribution: ________

Risk Factors 

! Mark Relevant Location                   !If Reported Correctly  
___If ICU/Other locations 
                         Central line:                    Yes  No         
___If Specialty Care Area, 
                        Permanent central line:    Yes  No        
                        Temporary central line:     Yes  No              
___If NICU, 
                    Non-umbilical central line:   Yes  No     
                    Umbilical catheter::              Yes  No     
                    Birth weight (grams):           ______  

Location of Device Insertion: __________ 
                                    optional 
Date of Device Insertion:  ____/_____/11 
                                   optional 

Reason reported in error: :  

Event Details 
Specific Event:  Laboratory-confirmed  BSI  
Criteria: 
Signs & Symptoms    NOTE: S/S needed only if common  
                                    skin commensal  

Any patient 
"  Fever 
"  Chills 
"  Hypotension 

Laboratory 

! Recognized pathogen from one or more 
blood cultures 

! Common skin commensal from "2 blood 
cultures 

 Died:   Yes   No If Died, BSI Contributed to Death:  Yes   No 

Pathogen/s:    Reported Correctly              If VRE or MRSA, reported also as LabID?  Yes  No  
_____________________________________   

9.13.12 

                      HAI Liaison Program Data Validation Forms                           Review Date: ___/___/11  Reviewer____ 

CLABSI Validation – Form C  
Confirm Accuracy of Reported CLABSI  -OR- Record CLABSI that was Missed  

one

                    Instructions: Complete for each reported CLABSI from Form B. Check box (!) if data field correct as reported  
                  to NHSN or fill-in correct information. -OR- use form to collect data for Missed CLABSI by filling-in all fields.  

                Lab Line List# _____          1st positive blood culture ___/___/11          NHSN Event #: ______ 

Form C - CLABSI         

#1 year old  
"  Fever 
"  Hypothermia 
"  Apnea 
"  Bradycardia 

Medical record review 
revealed NOT a CLABSI   



46           HAI Liaison Program Data Validation, 2011                         Date:___/___/11   Reviewer’s Initials: ______ 
 

 9.13.12    Form D CLABSI    1  

CLABSI Validation – Form D 
Chart Review Work Sheet  

 
 
Instructions: Use for notes when reviewing BSI Events (from Form B) to either rule out or confirm CLABSI.  
Record final determination by checking appropriate boxes.  Transfer findings to BSI Events table, Form B. 

! 1. BSI event from patient with no central line present or during previous 48 hours.    

! 2. BSI associated with Infection that was PRESENT ON ADMISSION from patient not recently discharged 
from hospital in the previous 48 hours.  

! 3. Positive blood culture was determined to be a CONTAMINANT, i.e. common commensal organism(s)   
          from 

" only one positive culture within a 2 day period  
" 2 cultures on separate occasions, but patient with no signs/symptoms of infection  

4. Infection was a BSI SECONDARY TO ANOTHER SITE OF INFECTION.  
" UTI " SSI 
" PNEU " Bone/Joint 
" Central nervous system " Cardiovascular 
" EENT or URI " LRI 
" GI " Reproductive tract 
" Skin/ Soft tissue " Systemic 
Refer to NHSN Infection definitions to be sure criteria for primary infection site have been met!  

! 5. Infection met NHSN surveillance criteria for CLABSI, and should have been reported to NHSN.    
          Complete Form 5, CLABSI Review Form.   

 
 
 

 
MEDICAL RECORD REVIEW:     Lab Line List# ___       1st positive blood culture of Event ___/___/11 

 
   

HOSPITALIZATION 
Hospital Admission Date___/___/___   Reason for Admission_____________________________ 
     Admitted from   Home   SNF   Dialysis   
Discharge Date ___/___/___               Discharge disposition_____________________________ 
Date of 1st +blood Culture __/__/__    Hospital location at time of 1st positive culture:__________  
Date admitted to location: __/__/__     If on unit < 48 hrs, previous location _________   

 
 

CENTRAL LINE HISTORY 
Date of initial central line insertion ___/___/___   Location of Line Insertion _______________  
       Line type: ______________                                 Insertion site________  Removal ______________ 
Date of 2nd central line insertion ___/___/___   Location of Line Insertion _______________  
       Line type: ______________                                 Insertion site_________  Removal _____________ 
Date of 3rd  central line insertion ___/___/___   Location of Line Insertion _______________  
       Line type: ______________                                 Insertion site_________  Removal _____________ 

 
 

CLINICAL NOTES  
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________ 
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9.13.12     Form E - CLABSI    1 

Positive Predictive Value (PPV) 
o Also called the precision rate.   
o For CLABSI surveillance, 

PPV is the proportion of 
CLABSI reported that met the 
case definition.    

o If PPV is high, it means the  
identified and reported 
CLABSI really are CLABSI.  If 
PPV is low, it means CLABSI 
being reported do not meet 
the case definition.    

o Measures accuracy in 
applying surveillance 
definitions and following  
protocols. 

 

Date ____/____/2011            Reviewer’s Name: _____________________________________________________ 
 
 

CLABSI Validation – Form E 
CLABSI Validation Findings 

 
Validation results can be displayed using 2x2 tables and the accuracy and completeness of HAI surveillance and reporting can be 
calculated. Quantitative findings of data validation include sensitivity, specificity, and positive predictive value (defined below).  
 

  
Validation Review 

(Considered “Gold Standard” or truth) 
 

 

CLABSI  
Not CLABSI 

CLABSI  
 

True positives 
 

 
False positives 

 
Positive Predictive Value (PPV) =   
              True positives     X 100  
True positives + False positives 

Identified and 
Reported by 

Hospital 
 

 
Not CLABSI 

 
False negatives 

 

 
True negatives 

 
Sensitivity =   
              True positives     X 100  
True positives + False negatives 

 
Specificity =   
              True negatives     X 100  
True negatives + False positives 

Sensitivity  

o Answers question “How likely are all true 
infections found?”  

o For CLABSI surveillance, sensitivity is 
defined as the proportion of CLABSI 
identified and reported from the total of 
all patients who had a CLABSI.    

o If sensitivity is high, it means CLABSI are 
being identified during surveillance. If 
sensitivity is low, it means CLABSI are 
being missed and the hospital’s CLABSI 
rate could be higher than what is being 
reported.  

o Measures completeness and implies 
effective surveillance methods for case-
finding.  

 

Specificity 

o Answers question “How likely are 
patients without an infection accurately 
identified as not having an infection?” 

o For CLABSI surveillance, specificity is 
defined as the proportion of CLABSI not 
reported from the total of all patients who 
did not have a CLABSI.  

o If specificity is high, it means CLABSI are 
being ruled out appropriately among 
patients with positive blood cultures. If 
specificity is low it means that CLABSI 
are being reported that are not really  
CLABSI.  The hospital’s CLABSI rate 
may actually be lower than what is being 
reported.   
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9.13.12     Form E - CLABSI    2 

    
 
 
 

 
Validation Review 

(“Gold Standard” or truth) 
 

Example 
 
 
 
Positive blood cultures events 
reviewed for validation = 100 CLABSI  Not CLABSI  

CLABSI  5 4  

 
1  

Positive Predictive Value (PPV) =   
    4 True positives     X 100  
 4 True pos. +  1 False pos. 
 

 80% 
Identified and 
Reported by 

Hospital 
 

 
Not CLABSI  95 

 
2  

 

Sensitivity =   
           4  True positives     X 100  
   4 True pos. + 2 False neg. 

 

67% 

Specificity =   
      93 True negatives      X 100  
93 True neg. + 1 False pos. 
 

 99% 
Interpretation:  
 

For the 100 blood culture events reviewed for CLABSI, the validation reviewers found 5 disparities compared to the hospital surveillance 
report.    
 
The hospital had identified and reported 5 CLABSI.   The validation reviewers determined only 4 should have been reported; 1 did not 
meet the surveillance criteria.   

The calculated positive predictive value (PPV) reveals that what routine hospital surveillance identifies as CLABSI meets the 
CLABSI surveillance criteria only 80% of the time.  

  
For the other 95 positive blood culture events reviewed in which routine hospital surveillance identified no CLABSI, the validation 
reviewers identified 2 additional CLABSI.  

The calculated sensitivity reveals routine hospital surveillance is identifying only 67% of the CLABSI occurring (1/3 are being 
missed).   
The calculated specificity reveals hospital routine surveillance accurately “rules out” CLABSI 99% of the time.  

 

 93  

Reported in error 

Missed 
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9.13.12     Form E - CLABSI    3 

 
 
 

Data Validation for CLABSI 
 

Hospital: ___________________________________ 
 

Surveillance time period:  ______________________ 
 
 

 
 

Validation Review 
 

From  BSI Events Table,  Form 4 
 

 
 
 
# positive blood culture events reviewed = _____ CLABSI Not CLABSI 

CLABSI  ____ 
Form B, total  Q1 = Yes 

A 
 
 

B 
Reported  

in Error Identified and 
Reported by  

Hospital 
 

 
Not CLABSI ____ 
Form B  total Q1 = No 

C 
Missed 

     D 
 
 
 

 
 

Sensitivity =           A     X 100  =     
                       A + C                   _______________ 

 
Specificity =            D     X 100 =  
                              D + B             _______________ 
 
Positive Predictive Value  =             A     X 100  

                           A + B                   = _______________  
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53 


